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DETAILED ACTION 



Claims 1-22 and 29-36 are pending in this application. 



Claim Objections 



2. Claim 8 is objected to because of the following informalities: 

3. Claim 8 seems to include typographical error. For the purpose of this office action 
the examiner would insert the phrase"the" after "issues" on line 2. 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 4 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

5. Claim 4 recites the limitation "the access pattern" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

For the purpose of this office action the examiner would assume that the phrase "the 
access pattern" implies "the intended input/output patterns for accessing the logical 
volume". 



Claim Rejections - 35 USC §112 
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Claim Rejections - 35 USC § 103 



6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-14,16-22 and 29-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 6,289,375 B1 to Knight et al. in view of U.S. Pat. 
No. 5,408,644 to Schneider et al. 

8. As to claim 1 , Knight teaches a volume provider that presents an application 
programming interface (API) to applications on the computer (Local Library 1001 Col. 
18 Ln. 15 - 54), the API for receiving first desired behavioral attributes of the logical 
storage volume (Col. 29 Ln. 54 - 67, Col. 30 Ln 40 - 63), and wherein the volume 
provider maps the logical storage volume based on first desired behavioral attributes 
received from a first application ("Refresh" procedure) and second desired behavioral 
attributes previously received via the API from a second application ("Discover" 
procedure) (Step 1911 Col. 40 Ln. 25-42). 

9. Knight is silent a storage management system on a computer comprising a 
volume provider to map a logical storage volume onto one or more storage devices of a 
storage subsystem. 
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1 0. Schneider teaches a storage management system on a computer comprising a 
volume provider to map a logical storage volume onto one or more storage devices of a 
storage subsystem (figure 2 Col. Ln. 19 - 39). 

11. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Schneider and Knight because the 
teaching of Schneider would improve the system of Knight by providing a means for 
examining and organizing logical requests into physical requests (Col. 13 Ln. 19 - 39). 

1 2. As to claim 2, Schneider teaches the storage management system of claim 1 
wherein the first desired behavioral attributes includes data availability desires including 
a desired level of fault tolerance (figure 7A Col. 14 Ln. 21 - 37). 

1 3. As to claim 3, Knight teaches the storage management system of claim 1 
wherein the first desired behavioral attributes include intended input/output patterns for 
accessing the logical storage volume (figure 9E Col. 17 Ln. 5 - 33). 

14. As to claim 4, Knight teaches the storage management system of claim 3 
wherein the intended input/output patterns for accessing the logical volume indicate 
whether the volume is primarily intended for sequential reads and sequential writes 
(figure 9E Col. 17 Ln. 5-33). 
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1 5. As to claim 5, Knight teaches the storage management system of claim 1 
wherein the first desired behavioral attributes include optimization preferences (figure 
9E Col. 17 Ln. 5-33). 

1 6. As to claim 6, Knight teaches the storage management system of claim 1 
wherein the volume provider resolves conflicts between the first desired behavioral 
attributes and the second desired behavioral attributes (Col. 29 Ln. 54 - 67, Col. 30 Ln 
40 - 63, Step 191 1 Col. 40 Ln. 25 - 42). 

17. As to claim 7, although Knight is not explicit with reference to the storage 
management system of claim 1 , wherein the first and second applications have no 
knowledge of the physical characteristics of the one or more storage devices of the 
storage subsystem, Knight teaches a manager (client) that uses "Refresh" and 
"Discover" procedures (first and second applications) via an agent/local library (volume 
provider) to communicate with storage/physical devices thus providing and agent/local 
library that shields the "Refresh" and "Discover" procedures (first and second 
applications) from the storage/physical devices 

18. As to claim 8, Knight teaches the storage management system of claim 7 
wherein the second application is an administrative tool that issues the second desired 
behavioral attributes to the volume provider in response to input from an administrator 
("Discover" procedure Col. 29 Ln. 54 - 67, Col. 30 Ln. 40 - 63, Col. 40 Ln. 25 - 35). 
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1 9. As to claim 9, Knight teaches the storage management system of claim 3 
wherein the volume provider monitors actual access patterns and reconfigures the 
volume in response to changes in the actual access patterns and the intended 
input/output patterns for accessing the logical volume (Col. 29 Ln. 54 - 67, Col. 30 Ln. 
40 - 63, figure 19 (Step 191 1 ) Col. 40 Ln. 25 - 60). 

20. As to claim 1 0, Knight does not explicitly teach the storage management system 
of claim 1 , wherein the API conforms to a Component Object Model (COM) interface 
however, Knight does teach implementing the system in a programming language that 
includes object-oriented language (Col. 9 Ln. 55 - 67). Being an object-oriented 
language, COM can therefore be used to implement the application programming 
interface of Knight. 

21 . As to claim 1 1 , Knight teaches a method for managing one or more storage 
volumes of a storage subsystem by a computer (Col. 12 Ln. 28 - 41) comprising: 
receiving via an application programming interface (API) presented by a volume 
provider to applications on the computer (Local Library 1001 Col. 18 Ln. 15 - 54), first 
storage access information that characterizes desired volume behavioral attributes of 
one or more storage volumes from a first application (Col. 14 Ln. 28 - 46, figure 9E Col. 
17 Ln. 5-33, Col. 19 Ln. 47-67, figure 11 Col. 20 Ln. 1 -30), receiving, from a 
second application via the API, second access information that characterizes desired 
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volume behavioral attributes of one or more storage volumes (Col. 29 Ln. 54 - 67, Col. 
30 Ln. 40 - 63, figure 19 (Step 1911) Col. 40 Ln. 25 - 60) and configuring, by the 
volume provider, one or more storage volumes of the storage subsystem as a function 
of the first and second storage access information and physical characteristics of the 
storage subsystem (figure 19 (Step 191 1) Col. 40 Ln. 25 - 60). Also see the rejection of 
claim 1 above. 

22. As to claims 12-14, see the rejection of claims 2-4. 

23. As to claim 16, see the rejection of claim 5. 

24. As to claims 17,18,22 and 34, see the rejection of claim 9. 

25. As to claims 19 and 32, see the rejection of claim 6. 

26. As to claim 20, see the rejection of claim 10. 

27. As to claims 21 and 31 , see the rejection claim 1 1 . 



28. As to claim 29, see the rejection of claim 7. 
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29. As to claim 30, Knight as modified teaches the storage management system of 
claim 29, wherein the set of predefined behavioral attributes includes a fault tolerance 
attribute/a fast crash recovery required attribute (figure 7A Col. 14 Ln. 21 - 37), a 
removable attribute (Col. 45 Ln. 45 - 62), an optimize for sequential reads attribute/an 
optimize for sequential writes attribute/an optimize for mostly reads attribute/an optimal 
read size attribute/an optimal read alignment attribute/an optimal write size attribute/ an 
optimal write alignment attribute, (Col. 17 Ln. 5 - 33, Col. 20 Ln. 36 - 46) and rebuild 
priority attribute (Col. 45). 

30. As to claim 33, Knight teaches the method of claim 31 further comprising: 
reporting to the first application an actual configuration of the logical volume (Col. 28 Ln. 
22 - 28). 

31 . As to claim 35, Knight teaches the method of claim 31 wherein configuring 
comprising: storing configuration rules associating desired behavioral attributes with 
logical volume configurations based on the storage device physical characteristics 
("...rule file..." Col. 13 Ln. 52 - 67) and configuring the logical volume based on the first 
and second desired behavioral attributes (Step 191 1 Col. 40 Ln. 25 - 31 ), the 
configuration rules, and the storage device physical characteristics (Appendix C Col. 61 
Ln. 40 - 67, Col. 62 Ln. 40 - 45). 
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32. As to claim 36, Knight the method of claim 31 further comprising: determining, 
by the first application, first desired behavioral attributes of the logical volume (Step 
1911 Col. 40 Ln. 25-31). 

33. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Pat. No. 6,289,375 B1 to Knight et al. in view of U.S. Pat. No. 5,408,644 to 
Schneider et al. as applied to claim 11 above, and further in view of U.S. Pat. No. 
6,311,213 B1 to Dawson et al. 

34. As to claim 15, Knight as modified is silent with reference to the method of claim 
1 1 wherein receiving first storage access information includes receiving configuration 
parameters including a request size. 

35. Dawson teaches the method of claim 1 1 wherein receiving first storage access 
information includes receiving configuration parameters including a request size (Col. 5 
Ln. 52 - 67). 

36. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Dawson and Knight because the 
teaching of Dawson would improve the system of Knight by providing means for backing 
up a specific sized data (Col. 5 Ln. 52 - 54). 



Response to Arguments 
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37. Applicant's arguments with respect to claims 1 -22 and 29-36 have 
considered but are moot in view of the new ground(s) of rejection. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E Anya whose telephone number is (703) 305- 
3411. The examiner can normally be reached on M-F (8:30-6:00) First Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, An Meng-Ai can be reached on (703) 305-9678. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Charles E Anya 
Examiner 
Art Unit 2126 
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